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ABSTRACT

Concrete structure with permanent shuttering kit is a new structural system whose
developments and applications adapt well to the reformation of wall material in China.
In order to realize the popularization and application of concrete structure with
permanent shuttering kit in seismic zone, the seismic performance of this structure is
discussed and analyzed in this paper.

The developments of new structure styles are introduced in brief, as well as the
theory of nonlinear static analysis (Push-Over). The software which is used in this
paper are introduced.

First, the finite element analysis of different scales of concrete wall with permanent
shuttering kit is employed using the software of ANSYS, and then we get the result of
the load effect which is under the displacement load, and the area of the crack and
strain. Meanwhile, we have a reasonable constitutive relation for the new composites
materials.

Second, the analysis of the seismic performance of the concrete structure with
permanent shuttering kit which has a new constitutive relation is employed using the
software of ETABS. And we find that it is a reasonable way to analyze the new system.
The method of the software is introduced particularly, which is compared with other
software of SATWE. We also receive a conclusion that the height of the structure and
the ratios of axial compression affect the seismic behavior of the structure.

Finally, conclusions are educed according to the results. We suggest that we should

improve the disquisition on concrete structure with permanent shuttering kit.

Key words: Concrete structure with permanent shuttering kit; Nonlinear static

analysis(Push-Over); Seismic behavior; ratios of axial compression
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AR & MM 571k (Nonlinear Static Procedure), M #F Pushover 43 #73:,
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280, g 4 b R S B BE 4K Ol ADRS ¥ CIRFR T SR LD 0P 4 2R AR R
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FHE EWER TSRS

4.1 ANSYS #%k 44> #7

ANSYS B K R Y 1 A7 IR G ok S HCPE, LT BE o K, T SORY R, 45 R AT A
TARRCRAR o WER AR ICSR A, Ik B i i 5 TR E AT 5 B A A R o DA B B2
S B b B N H AR I TR R b B A O SR P RE AT AR B R e W R A S5 R iR R R ie
ANSYSHEAT 0 #r, 2 ol B 2, TR, LEAESE G A HH L.

H AT P BEAT 17 K B I TR e A R R I ST AR, X N S AR
(K1 ) 2 Ve RE 20 o EAT T o0, AR HEATAEDURY . DU R R B AR . g R T 3
BRI L S ML e, me &4y TR TR B AR o S R . il TR
Ie] [ M S5 A B A B AR B AN, AR BTy ] A% 10 ) bR AN SRS . DR AR S
FIAT PR oG B8 6 hai 4R HEAT JR 8 2 A, RIS B At I X077 10 1R KT AL RS L AR e AR S
T2, DN AL 5% i 4 (10 A2 10 M 288 0y A 1 D0 A9t B R A T S (N 45 R

4.2 AM KRR

4.2. 1 R &M

PR AR I S 6 i A 0 A B ) B £ A R 2L R R 3 R A% 5 T A7 AR
[y 2 S o T 3 kS o A I R R L O AP B S I . % BT R OE N B &
Bk R AR A R RE, Ok, MO T KPR . B e E B e M .
T IX — B MR AR e R PO
ISR 4 B
C1) 190 i Wk - 15 o = b R 4 s R BE L AR . IS AR B A A
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4.2. 2 JREE T BN 7 — AR i 2k i B SR A

Kb = — N
£y — — X U I ) B AR, T &, =0.002
g, — — MWW IE P4, e, =0.0038;

4.2.3 BB ) — AR il 2 ) AR Y

fe e, o=Eg

Ye,<¢<¢, o=f+(g-¢)tand

A, tan6=0.01E,
4.2. 4 J& BR¥EN
AR Mises Ji I v 2,

Mises Ji Hit & 14 M -
F(o)=0-0,=0

Hh, o :%\/(ax —O'y)2 +(o, -0.) +(c.-0.) +6(r§y +z'}2,z +72)

o, ——HRNIT;

o, — — U jE) B R 2 I RN
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4.3 THEEAR

|

4. 3.1 A RrEHE

A R e L B AR R (N 4—1 BT

f} T

Bl 4— 1 #5000 VR vk 1 B A4 OR &

H T A 19 35 A4 1 K P J535 0 AH A0 0 Bl Ak 2 TR N S0, BT AT AR B A P 8% A
386000 8% e B OS2 D0 AR, RS TR A T R R T AN, T BLER TR B
[ PR A L P9 it e DR T B A8 O R AR, TR B R T R A A T

TR 56 AH A P R B AR R far VR R LA ) M A ) B, AR SCIE IO Rk
BB I B% R, IR AR U o A0 0 VR B A M R R ) U0 CAR SO R AR O (AR A
WORLFE D)) M ZESRIEAT 7 Hf o IR, 2% 58 30 Tk S0 R e Sl in) A, A SRR A 58 o )
PEESGE . AR b 0 A B A AL R RE B 0 NI PE B Cln B 4—2 FroR ). DB A ok
BEAT A&y U7 TS TR

e B 0 VR e L i A B O R LR A, BITAS R B R IR B AT 4 AT
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N
oo 2a+c (mm) b Cmm) ¢ (mm)
A% 1 2000 2000 160
A% 2 1500 3500 160
A% 3 2000 1500 160
v [ [n}
ir
"9 ~"0°0°C
— VA A A w;
v
| ISR
7 I 7 I A I XA :
D L s G
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Zot+c
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4.3.2 BTk A

AR LK AR AS TR B 0 I S RLRE AL, A R =R e ALY B

1. solid4b o T Mk =42k ah iy, ot 8 M ik E X, AT A
3 xyz PRI ABE (K 4=3 Pra) .

LG EAT L, WA, K, B s Ak, K AR B RO N AR fE T .

Element coordinate ™ Prism Oplion
system {shown for
KEYORT4)= 1) M.M.OP
|
K ‘ KL
J
Z Tetrahedral Oplion -
not recommaended

Surface Coordinate System

K] 4—3 SOLID45 T

2. SOLID65 H 7 HI &5 4 A BAS &5 AN I (0 = 4 SRR Clnle 4—4 Fios ). %
SEARBE R AT B RS I R M R o £ VR RE L RO N ) T I, T R T R S AR S
AR JPLTR R i O O R B OR B LA A AR . ARz s oot T T RE i, W
M A MEL CIn B eF 4 ) KM iR R (s f) . Z s R N L, BT
RAZAHBE, B x. oy, z ZATRBEGE: &0 =07 w0 & s o8k 1T
E X o

A G SOLTDAS Hioo (=4E4f M sk o) AEL, Rg®m i rey
Fis B (R PR BE o A B TG B B (K 5 o AE T 00T R ORE AR ek 0 AR B I T RSO RE L
T C=AEATr D) I AEARIE KARAL, I B U A 1 ff s s 4 28 1
AR T B il A2, ELAS RE AR HU0AN 75 (¥ BT U 4 RE .
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Prism Option

J

Tetrahedral Option
inot recommendad)

K] 4—4 SOLID65 T

3.PIPE20 fou 2 Ry f s &l e thaem il oo, oD af
6 A E M W AR x, v, 2 T WAL R RN GE T AR AR x, v, 2 Bl s CniE 4—5
BTas) o

PO HEA YL IGA . BAKER IR . RN AR T I Sk e, B R A A T A
16 3t 7l

The element y-axis is paraiel
tothe giocbal X-Y plane

- [
4

z &
£
A /"‘ ot
1 \ @
- Fint
J
!
¢’

zt, ¥
z - -
¥

Wy, & defines the element
coordinate system arientation

K 4—5 PIPE20 H.G
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4.3.3 B ITiEE

AR i A 19X VR B A R B2 R 0N, 5 A ANSYS BOPE S BATT I i B e R
AT FHCLR B0, AR (A AL R I R U R A 1 S B A e P2 B

TR Bk L % FH solid65 LG

NIl 2 3% ] solid45 H0G;

R RSP g AT B g m2h WD kM pipe20 BT,

4. 4. ANSYS v+ & K& 43 7

4.4. 1 @B

A LAY, A b R B NI AR (A 4—6 BRI R AR R
HOEPEAT BT K PR R (I 4—T7 TR,

Hof . R A AR R Y AR RO, XA R R R AT O R
A 33547 1Y 25 R B G 10 45 R 4 BT

5 B 1) 5t 0 %5 1] 4T 2 2. OMPa.

SRR I X T (KA B e AP, W E Ik b, R AT Sk

K 4—6 JL ] A 7Y B 4—7 BRI MR R A
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4.4.2 WH SRR 2

XF BT ) o0 B A SR AT BB, 15 B A TR AR B A BT 2 0K A AN AL . IR 4— 2,

®A—=3 PR,
* A—2 BRI AT
S 4 B % T 244 3 (KND Jit R A 3 CKND e BR A 2% CKND
A 1 391.2 652. 5 831.6
ke 2 240. 1 450. 6 500. 2
A 3 520. 8 738. 2 980. 3
F A3 WA B
B A B0 K% TR (mm) Jat Mk A2 A% Cmm) PR AL A% Cmm)
ke 1 0.63 2.26 7.33
= 2 1.20 10. 61 16.21
ke 3 0.32 0. 87 2.26

4. 4.3 HESERE R 2T

FUAS 1 B0 55 A7 S B T AR B L, DR A SR O RS 1 BE AT B TE 2
LWEARIBE (e 4—8 Pros), BAEAET X5 il Az %, 18P %
A3 W33 1 Ry B A 4 o 3K & SR U WA A B A T R VR R e A AR AR R AR
H e L .

2. W M R ENAR (I 4—9 Pros ), oK I N AR A KSR AL T
B f 2y 45 JE R I IE . X — 4500 5 5 A8 9T ) B AT R 8 i SE I 45 R M

BOARTCEFEIT RALEAF AR rl, R TR S RITRREE (i 4—10 pr
780 AT LUWL S BIRE R B T AT SO AR AR I R AT R B R AT R 4 45
JEM R AL T2 o X R SCRF CI-EBUBE AR ) b 455 I 98 it - B 1A 1) i A 8 50
W 3 BT g B A A .
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4.5 LW G0 BB & 8 BRI

HT 3 A5 2 )5 (05 0 98 IRE 1 g AR A AR a5 R o A i, de I ETABS R E VA &
ANSYS X A AL HULASE 1o 355 4 1) 2% A 2 B 70 o DRI O A Sk T e b A T T R I R O -
P53 A PRI A g 6 R 200 200 270

4.5.1 BEMBLHI N )

A, +0,4 A
= T PO T I (1= p — p,)o, + POy + P10
A+A,+4, ‘

O

4.5. 2 R EMHHEtEER

EA+E A, +E,A
E: c‘ ¢ s177s1 52%752 :(1_p1_p2)Ec+p1Esl+p2E32

A+A,+A4,
Hh, E, E, E,, E,—— S &MEPrERE, WEE MR, W0 E,
I 2l 1y 1A
o, 0., O, O, — —SZGMEN Ty, WE NIy, W N Ty, nEh R,
A, Ay, A,— —IRE IR, A A, 2 i A

Prs P, — — BV Z, 0 £h U A R
HUEMeMEEMERN T —NAEXR, JFAEEXHEEERfSA. XH
solid6s #yu, AT M. HEHZa RMHLKR, Wk 4—4, £ 45,

®A—4 BE AR AT

TF 24 47 2 (KND Jitt AR Aar 2 CKND B B A7 28 CKND
ek | A ‘ \
g % KH X | A K| A
%% (i (i L (i
HE A 1 % 2 A1 | %72 S UIES Y

it 1 | 391.2 ] 326.8 1.20 | 652.5 | 553.0 | 1.18 | 831.6 | 716.9 1.16

Hitg o | 240.1 | 218.2 1.09 | 450.6 | 425.1 | 1.06 | 500.2 | 476.4 1.05

ks 3 | 020.8 | 441.3 1.18 | 738.2 | 653.3 | 1.13 | 980.3 | 845.1 1.16
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® A5 BB

iy | TR () Jit B2 () Be B 42 B Cm)
T Rl I 7 il T T B B
Pt 0.63 0.54 1.17 2.26 1.89 1.20 7.33 6.21 1.18
1

RLRS 1. 20 1.12 1.07 10.61 10.1 1.05 16.21 | 15.01 1.08
2

Rt 0.30 0.26 1.17 0.87 0.75 1.16 2.23 1.99 1.12
3

WA TR RS B0 55 A 0 i 280 M AL B8 1R BE B DR B o B AR S ST A B 0 R ) I ek ke T
HLER = G N 7 AN = 1) R v S 7 W N TP o - A R 0 o R N N AP ]
KeBEOGVEANT, HRZXP R R g R A 1.0~1.2 21, 45RMEARK.

HT 3758 — Fh o0 M O 3k 0 vF S 45 R R 6 AR 4 i By A I 9 e B 1A K S Bk 32 0 A L
AWy A R, T LS R Y BT 7 1 I 4 R SO B T O A — B T UE AR
Tt op Hr Jrk o HER PE, RS MOBH I AR O R I BCR AT — I 5 B .
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